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| REQUIREMENTS |
I I
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{See below)

MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, FOUR-BIT MICROPROCESSOR SLICE
MONOLITHIC SILICON

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

TMTC-M-38510/840 (2901A) and MIL-M-385107%340A (29018} have been reolaced with
|MIL-M-38510/440C (2901C). The new revision of this device is not totally
{compatible with previous revisions or versions. DO NOT REPLACE previous
jrevisions of this device without first determining electrical compatibility.
[I1t should be noted that previous versions of the 2901 are no longer being
Imanufactured.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for a monolithic,
silicon, TTL compatible four-bit microprocessor slice (see 6.7). Two product
assurance classes and a choice of case outlines and lead finishes are provided and
are reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, with
the exception that the "JAN" or "J" certification shall not be used.

1.2.1 Device type. The device type shall bhe as follows:

Device type Circuit
01 Four-bit microprocessor slice

1.2.2 Device class. The device class shall be the product assurance level as
defined in ~WM- 0.

1.2.3 Case outline. The case outline shall be designated as follows:

Outline letter Case outline (see MIL-M-38510, appendix C)
Q D-5 (40-1ead 0.6" x 2.06"), dual-in-line package
JA See figure 1 (42-lead 0.62" x 1.06"), flat package

1.3 Absolute maximum ratings.

Supply voltage range- - - - - - ~ - -~ - - - -0.5 ¥ dc to +7.0 V dc
Input voltage range - - - - = = = - -~ - - - -0.5 V dc at -12 mA to +5.,5 V dc
Storage temperature range - - - - - - - ~ - -65°C to +150°C
Maximum power dissipation (Pp) 1/ - - - - - 1.6 W
Lead temperature (soldering, 10 seconds)- - +300 C
Thermal resistance, junction-to-case (8j¢):
Case Q- = =~ = = =~ = = =~ = = = = == =< - 0.03.C/mW
Case Z- -~ - =~ = ~ ~ = = =~ = ~ - = - - = - 0.04°C/mw
Junction temperature (Tg) 2/- - - - - - - - +175°C

1/ Must withstand the added Pp due to short circuit test (e.g., Igs).
2/ Maximum junction temperature shall not be exceeded except for allowable short
duration burn-in screening conditions per method 5004 of MIL-STD-883.

T8eneficial comments (recommendations, additions, deletions) and any pertinent]
|data which may be of use in improving this document should be addressed to: |
{Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using the |
|self-addressed Standardization Document Improvement Proposal (DD Form 1426) |
|lappearing at the end of this document or by letter,

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.4 Recommended operating conditions.

Supply voltage (Vpgl- = = = = = - = - - - 4.5 V dc minimum to 5.5 V dc maximum
Minimum high-]eve? input voltage (Vpy)- - 2.0 V dc

Maximum low-level input voltage (Vp ) - - 0.8 V dc .

Case operating temperature range (Tg) - - -55°C to *125 C

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a
part of this specification to the extent specified herein. Unless otherwise
specified, the issues of these documents shall be those listed in the issue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement
thereto, cited in the solicitation.

SPECIFICATION

MILITARY

MIL-M-38510 - Microcircuits, General Specification for.
STANDARD

MILITARY

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection
with specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. Nothing in this specification, nowever, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIT-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 Case outline. The case outline shall be as specified in 1.2.3.

3.2.2 Terminal connections and pin designations. The terminal connections and pin
designations shall be as specified on figure 2.

3.2.3 Logic block diagram. The logic block diagram shall be as specified on
figure 3.

3.2.4 Truth tables and logic equations. The truth tables and logic equations
shall be as specified on figure &.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 and 6.4 herein.

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements for each

device class shall be the subgrougs s?ecified in table II. The electrical tests for
each subgroup are described in table II.
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TABLE I. Electrical performance characteristics.

| T | T Limi |
| Test |Symbol | , Conditions | imits i ‘
: : Il -55°C < Tp < *125°C | Min [ Max | |
B I I | |
o | f FTIEI.
igh Tevel output Vo1 Ve = 4.5V Igy = -1.6 mA | 2.4 1 4.2
Ivoltage I 0 IV[y = 2.0V, IYg,Yl,Yz,Y3 I | ! I
| | 10.8 V ! | | | |
| Vons | Ton = -1.0 W, 28 T42T |
| | | |Cn+4 R !
: | | i | | i :
TVonz T TTon =_-800 ik, (2 AT 427
| | o lofR, 7 R |
| | | | | | | f
| Voma T [Ton = -600 WA, (28T 3.2 |
| ! | IF5 L |
| | | | | | | I
| |VOH4 ] [Igy = -600 uA T 2.4T4.21 |
| h I N
| | l [ I [ [ |
| Vo1 | gy = -1.6 WA, G | 2.4 | 4.2 | I
| | | | | | | |
!0 1 {I {V 4.5 v } 40 { 250 { }
utput leakage c =4, , -
lcurrent for F = 0 | % v 2515 v N I
loutput | IViy = 2.0V, | | ! |
| | 108 v L |
| i | | I | |
[Low 1 oLt 1V | 1oL = 16 m o losl v
ow Tevel output oLl cc = 4.5V F=0 Ig. = 16 m 0 0.
Ivol tage l V5e - 200V, | 1 ° L1
| | | o, 15 l Lo l
| | | | | | | | |
| T — T T T |
= {VOLl } { G IIIOL = 16 mA } 0 } 0.5 % {
] ||VOL3 || ||Cn+4 l|IOL = 10 mA, : 0 : 0.5Tl }
|
| ] I ] | | | 1 |
| IVorz | I|0VR, P IlIOL = 8.0 mA } 0 : 0.5 } :
| | |
| T\T-‘—I'I e | T3 3, oL = 6-0 o 1051 l
Q ’
| | | | 003 | L |
| e | o -5 Ly |
| Input clamp voltage |Vig¢ Voo = 4.5 V -0.4 1-1.5 1V
| R ~

See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

T l ! . [ Limits l , T
[ Test {Symbol | Conditions | | Unit |
: | l -55°C < Tg < +125°C || 'Min"l'l "Ma_x"l }
| [ - T
[ I [ i - T | T !
ILow Tevel input [I;11 Ve = 5.5V, [Clock, OE [+0.02]-0.361 mA |
lcurrent | [Viy = 0.5 V | | | | |
| T2 [ TAg,A1,A9, [+0.0271-0.36 | |
| | | iAS, &1 ock I T |
| i | | | [ | |
| | | [8g,81,82,83 |[+0.02||—0.36} |l
[ | | |
| ”IL3 T mO’Dl’DZ’D'i [+0.05T-0.721 [
| | | | | | | [
l T T ILGRTHCR [70.021-0.36] |
i | | 16,19 [ { | |
| [ | [ | J | [
} l”IL4 I| |rr3,14,15,17 |r+o.05{-o.7?_l |I
|
‘ TI“—‘T| TG | lFRAM0,3,QO’3 17 {+0.65]|-0.8 [ |I
|| |[IIL6 || lﬂfn {+0.05l—-3.6 : :
|
T T T T — T T T
[High level input {Irypr  IVee = 5.5V, [Clock, OF {-10 120 1A |
{current [ IViy = 2.7 V l [ | | I
l | | 1Aq,A71,A2,Aq {—10 lI 20 } lI
| | |
: : l 130,81,82,83 Ir-10 || 20 } ||
| |
|| |IIIH2 [ 10g,01,02,03 [-10 T43 | |
[ [ I | | I
| AL STTEE 15, 11: 12, 10 T20 T |
[ | | 15,18 | | | |
i | [ | | [ I |
: ll'I{H_g “'ll‘ 13,14,15,17 .10 T80 1 |
| | | | |
: T A
} lIIH4 | Wn [-40 1200 T {
| { | I |
| [ | i T | | | T
[High impedance [Izy1 IVee = 5.5V [Yn,Y1, Vg = 2.4V | -50 | 50 | uA |
|state output current | | (Yp,Y3 | | | | i
: llIZLl || | [Vg = 0.5V [7+50 T -50 1 |
[ | | ! [ |
l‘ ‘|IZH2 l lTRA.VIO,3 :Vo = 2.4V ll 40 T 100—|F %
W,3 i
I |[IZL2 ll i TVy = 0.5V 25 1-800 | !
| | I | | |
T T | | T I [ T
I0utput short circuit llgs [Vec = 5.5 V, [Yg,Y1,Y2, Y3, G { =30 | -85 | mA |
lcurrent 2/ Vg = 0 V I 1 | l I
| | l Thea T30 T =85 1 |
[ [ { [ I | | [
| | | T [ [ [ |
| | [ {OVR, P | -30 | -85 | |
| | | I | | l {
[ | { F3 I [ T I
| I | | | -30 | -85 | |
: : : {RAMO,3, 0,3 { -30 } -85 | {
|

See footnotes at end of table.
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I T ! imi
| Test {Symbol | , Conditions Limts l Unit [
ll ll || -55°C < Tg < *125°C |I Min II Max : {
[ [ [ T [ I T
{Power supply current |Iee :VCC =55V { 100 | 280 : mA {
| |
T I T [ T T
|A3-Ag setup time ltgyry 1¢L = 50 5 pF all outputs I 35 | | ns
Ito positive edge of | | | | | !
=clock {tSLHl T T35 { : ns {
| |
I I J | | | I
|A3-Ay setup time ltgy o | | 20 | I ns |
Ito negative edge of | | I | | |
clock !tSLHZ E } 20 i } ns {
e e | ST
B3-By (source tey| - 35 ns
lsgtug time to posi- | SHL3 | | | | !
{tive edge of clock ltsLH3 } : 35 ‘ % ns 4{
] ] | 1 I ) T
I83-Bgy (source) lteuia | I 20 | I ns |
Isetup time to nega- | | | ] | I
{tive edge of clock ItSLH4 : { 20 { [ ns {
I [ i I T I T
|B3-BO (DEST) ltSHLS | | 18 | | ns |
Isetup time to nega- | [ | | | |
}tive edge of clock {tSLHS # : 18 } { ns ‘I
105-00 ltgus | (0 | dns |
3-Dg (arith. tsHLE 0 ns
Imetic mode) setup | SHL | | | | |
Itime to positive edgeltg g [ 30 ] I'ns T
lof clock B S I I | | 1
| { | | | | |
' | PRENP
|D42-Dpy (I = X37) it HL7 | 30 ns
Isgtug time to posi- | > | | | I I
[tive edge of clock Ttgy7 | { 30 { } ns 4{
| | |
| | ] T T 1 T
IC, setup time to Itsyrs | | 25 | |l ns |
Ipositive edge of ] | ] | | |
j°1ock [SLHe | oL
I e ltgo | 135 1 Qns |
2-Iy setup time toHLY ns
ito positive edge of | | | | | |
{c]ock }tSLHQ } ; 35 } } ns ‘*{
.u | e
5-13 setup time toHLL 35 ns
[to positive edge of | SHL10 | | | I |
:c1ock !tSLHlo | T35 1T I ns *{
! | | i
| I T T | | T
|1g-1g setup time ItSHLll | | 15 | I ns |
Ito negative edge of | | | | i |
}C]OCK lltSLHll I lr 15 } : ns T‘
|

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

r I I [gmits T T
! Test |Symbol | , Conditions | f | Unit |
! | | -55°C < Tg < *125°C | Min | Max | |
| | 1 - T | | | |
[ | | | | | |
1Q3,Qg setup time ltsyL12 1€ = 50 £5 pF all outputs b 17 | ns
|to positive edge of | | | | | |
p | T
T [ | T : : {
{RAM3, RAMy setup It | | 17 ns
Itimg to pgsitive edgel SHL13 | I | | |
{of clock Tlt‘s'L'H'fg'I! Il 17 Il |f ns }
|r s | el s i
A3-Ay hold time s | L4 ns
[from positive edge of| | | | | |
}c]ock LT | T &1 ns T
| | | | | |
[ T I | T T T
1B3-33 hold time Pty | I4 | fns |
|from positive edge ofl | | | | !
1ok 2| Lo
{ T I [ I { “T
D3-Dg hold time It | 2 | ns
Ifromopositive edge of| HHL 3 | | | | |
{c]ock itHLHg [ 2z T [ ns T
| | |
i | | T i i T
ICp hold time from Ttyurs ! |2 | I ns |
[positive edge of | | | | | |
=C10Ck TtHiHa | 2T 'ns T
| | | | | |
| T [ e 1 T
”8_10 hold time |tHHL5 { P2 | | ns !
[from positive edge ofl I | | | |
ook s ] R
T [ I T I } {
193,Qp hold time [tuHrse | | 4 | ns
Ifromopositive edge of| HHL | I | I |
{c]ock tulHe [ 4 { ! ns ‘4{
| | | |
] | T T | [ T
|RAM3,RAMy hold [ty 7 | L4 | ns
[time from positive | | | | | |
Eedge of clock |tHLH7 I T 4 7 [ ns }
| | | |
| | i | | I T
|Delay from A3z-Ag ltpyLr IR = 680 | | 83 { as |
lto Y3-Yq | IR = 1.5 ki | | I l
i fTpLyr TY¥3-Yg, T '53 T ns T
I | IC_ =50 £5 pF all outputs } { { }
| [
I T | [ I ] T
|Delay from A3-Ag ftpuLz IR = 110w | | 53 | ns |
to F3 | [R = 2.4 kQ | | ! |
! tPLiz 1Ch+a T 53 Tns T
| { C_ = 50 5 pF all outputs | I I |
| | | | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

T I | T Cimi I
| Test |Symbol | , Conditions | mts | Unit
: } I -55°C < Tp < *+125°C ITW_'mI ax}
[ T [ [ I I
IDelay from A3-Ag ftpyLs IRL = 1400 | | 583 1| ns
Ito Cpheq | IR= 3.0 kQ | I I
| ItPLH3 TovR, P [ I 53 1| ns
} = IC_ = 50 5 pF all outputs | | }
| | |
T I f I [ I
{Delay from Az-Ag itpyrga IRL = 1900 | | 49 | ns
lto G and P I IR] = 4.0 k@ | | |
! [tpLHa TF3 T 1749 1 ns
} : {CL = 50 %5 pF all outputs } | }
|
I ltous IR = 19 R
Delay from A3-Ag tpyrs R = 1900 5 ns
ltoF =0 | JR"= 1.0 k@ | | !
| [TpLH5 |RAM3 Q T 753 T ns
| | IcL =’BO tg’gF all outputs | | |
| | | | I |
I o | BRER
Delay from A3-A tp Ry = 3l6Q ns
ltoove o 0 e el L
} {tpLHﬁ {CL = 50 5 pF all outputs {7 { 53 { ns
| leows | ER
{Delay from Az-A tpyLy 1CL = 50 5 pF all outputs 5 ns
Ito RAMy and RAMG | -/ L
II ltpLH7 |[ lr } 53 || ns
IDe1 ltoucs | |53
Delay from B3-B, tpHLS 3 ns
to ¥3-Y, O I L
‘l || EPLHB l 1 ' 53 1 ns
| | | |
T [ [ T [ T
IDelay from B3-8B ItpyLe | | I 53 1 ns
Ito F3 | | | | |
| e | T
] LtouL1o | s
Delay from B3-8, tpHL 10 | ! 3 ns
1o C,vq | o L1
| | Lo R
: | I T | {
Delay from B3-Bg FtpyL1r | | | 49 ns
{toGand P | | | | |
Il |ltPI_H11 II |r { 9 { ns
[Detay fron 5 o1z | i lss |
elay from B3-Bg tpyL 12 ns
ltoF =0 I | | [ I
| | PLHIZ | R
I oy | R
Delay from B3-B tpy R = 68a 53 | ns
ltoovR o 0 P Rt T s ka L
{ lltpLH13 |Y3-Y0, G ‘ { 53 |l ns
| | | |

| {CL = 50 5 pF all outputs

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
[ I ! ' Limits bl
| Test |Symbol | , Conditions I_ | Unit |
| | | -55°C < Tp < *125°C [TMin T Max |
I | | | | | l
| o~ T
Delay from B4-B t g IR = 1100 ns
Ito RAM3 and &Amg | PR et T2 ka I | I I
l [tpLH14 [Coea T ['53 Tns
| | IC = 50 5 pF all outputs : : : :
| I |
| tputs | e as |
Delay from D3-D tpyL1s IR = 1400 ns
[(ARITH) to Y39 1 ° 1R"-73.0 kn I R
| tPLH1S [OVR, P [ 142 1 ns [
| | [CL = 50 £5 pF all outputs | ! |
| | | | | | |
{D 1 f D } : 1 { } 42 { {
elay from D3-Dg tpyLis (RL = 1902 ns
| (ARITH) to F3 | Rp = 4.0 kQ | | | |
| lEPLHlG lF3 I 1742 1T ns T
{ f IC_ = 50 5 pF all outputs ! I ! |
| | | | | |
Ioetay ¢ ltpuL17 | | dee des |
elay from D3-Dg tpyL17 IRL = 190@ ns
| (ARTTH) to Cpeg I IR = 1.0 k2 | | I I
| TpLH17 |RAM3 ,Q3.0 | 742 1 ns i
: | ICL :’gO +5’pF all outputs | | | |
! | | | | [
| o 1s | Ll b |
Delay from D3-Dpy _ tpyL1g Ry = 3162 49 ns
| (ARITH) to G and P | IF=0 l | | |
} }tpLng {CL = 50 5 pF all outputs } { 40 { ns ‘T
| ltpuL1s | | Qs ns |
Delay from D3-D t [Cy = 50 %5 pF all outputs 45 ns
|(ARITH) to Fo= § | THLI9 ML I
} 1tpLng : } 45 T'ns T
| | |
{ { i i | i I
Delay from D3-Dy tpyp 2o | I { 42 1 ns |
|(ARITH) to OWR | e I
|| II EPLHZO |I I Y4 II ns i
! | ]
I T I [ ¥ [ T
1delay from D3-Dgy Itpyr o1 | | | 42 | ns |
| {ARITH) to RAM3 and | | | | | |
}RAMO {tpLHgl { } } 42 [ ns A‘T
i T I I T T T
Delay from D3-Dy tpHL22 | [ | 42 | ns |
(I ="X37) toY3-Yy | | | I | |
: {tPLHZZ | I 742 Tns T
| I | |
: } i | | | T
Delay from D3-Dg tpHL23 | | | 42 §ns |
[(1 = X37) to F3 | | | | [ |
: {tPLH23 { I { %2 T ns T
| | [ |
e ltowza | | es L |
Delay from D3-Dg tpHL 24 | [ 45 ns |
I =X37) toF =0 | I | I | I
| P | Lo

See footnotes at end of table.
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T | T T l T
| Test ISymbol | _ Conditions A R
% { } -55°C ¢ Tg < *125°C } Min [ Max { }
I
}D lay f D3-D 4{ }R 68 { ‘ 42 } =
elay from D3-Uj tPHL25 L = §2 ns
[(I = X37) to RAM3 | IR = 1.5 k@ 1 | | |
{and RAMg || tpLH25 || Y3-Yp, G } { 42 [I ns {
| | IC_ = 50 5 pF all outputs | | | i
| I | | | | |
T I T I i I I
|Delay from C, to tpHL2e IRL = 110w I 130 1ns |
1Y3-Yg | IR = 2.4 kQ I | | I
| | EPLH26 icn+4 | 730 1 ns |
I I ICL = 50 *5 pF all outputs ! | ! |
| | I | I | |
T [ | ] | I T
|Delay from C, to ItpyL27 IR, = 1402 | 130 Ins |
|F3 | IR"= 3.0 k& | | | |
| Ttp Hz7 TOVR, 7 | T30 Tns 1
l I IC_ = 50 *5 pF all outputs | [ | |
| | | | I | |
| | | I 1 | I
|Delay from C, to ltPHLZS |RL = 1900 | | 25 | ns |
1Cp+a I [R1 = 4.0 k& | | | |
| toLn28 [F3 [ 25 Tns |
l I IC_ = 50 #5 pF all outputs | | | |
I | | | | I |
| c o9 | L lw i
Delay from to tpHL29 IR = 1904 33 ns
IF =0 j | IR = 1.0 kn |1 |
{ lltpLHzg ‘lRAM3’0 43 ¢ { } 33 ll ns Tl
{ { }CL = 50 t5 pF all outputs } 1 ‘ {
I oo | R
Delay from C, to tpyL3g IRy = 316@ 30 ns
IOVR | IF=0 I I | |
{ TtpLn3g T1CL = 50 5 pF all outputs { { 30 t ns |
| |
| epaan | 133 e |
Delay from Cj to ftpur3y |CL = 50 5 pF all outputs 33 1 ns
{RAM3 and RAMy | i i | |
: llfPLHax || T T33 TR T
1 I | |
{D lay f Ip-1 ‘ } { ‘ 45 } {
elay from I3-Ig tpHL32 ns
Ito Y3-Yq | I ! | | I
| | T2 | R
(e fepuss | |l ins |
Delay from I»-Ig tPHL33 5 ns
Ito F3 | i | | | i
= |ItPLH33 ll 1} 4% Tns T
1 | | ]
| 1 | T | | ]
IDelay from I,-I Itpyr34 | I 1 45 | ns |
Ito Cheq 1 | i | | |
} TpLH3E | R
| |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
T I f U Limits Lol
I Test |Symbol | Conditions | | Unit |
I I I -55°C ¢ T ¢ +125°C { Min I Max } {
I | - -
| IS e T
Delay from I,-1I t 50 £5 pF all outputs ns
ltoGandP 2 0 | L3S I I I I
| IItPLH35 I T s |
] T | I | [ |
IDelay from Ip-Ij ItpyL3e | I | 49 | ns |
ftoF =0 | | | | | |
| | e

| |
| T | T 1 | i
|Detay from I-Ip ItpyL37 | ! | 45 | ns |
[to OVR | | | I | |
| T T Lot
ID 1 f I,-1 I I 6 I I 45 I AI

elay fronm t Ry = 68x ns

lto RAMg and = 0 | P38 et 715 ke I R
IRAMO ItPLI‘I3 Y3 Yo, G T [7345 1 ns |
: : :CL = 50 *5 pF all outputs : : { }
[ [ T I 1 T
[Delay from Ig-I3 Itpyr3g IR = 1102 | | 45 | ns |
lto Y3-¥, | IR = 2.4 k2 | | I |
| ItPLH39 ICn+4 T 45 1 ns I
: I :CL 50 #5 pF all outputs I I l :

| |
T [ [ | 1 [
|Delay from Ig-I3 {tpuLag IRL = 1402 I | 45 | ns |
Ito F3 | = 3.0 k | | | I
| [thLH40 UVR, P T 45 T ns T
: : CL = 50 *5 pF all outputs : : : |

I

T I I | o I
|Delay from I5-I3 ltpyLgal IRL = 1900 | | 45 | ns |
Ito Cpeg | R1 = 4.0 k& I | | I
| TP HaL IF3 T 745 T ns ]
| | = 50 %5 pF all outputs ! ! | I
| I | | I | |
I [ [ I I | T
IDelay from Is-I3 ltpyLaz I1RL = 1900 | | 45 | ns |
Ito G, 7 | IR = 1.0 k2 | | | |
| tpLHA2 IRAM3 ,Q3 ¢ 1 I 45 1 ns T
| | 897280 a1 outputs N |
| | I | | | |
T ] I I | T
|DeTay from Is-I3 I tpiLas IRL 316Q | [ 45 | ns |
IltoF =0 | | | ! |
} all outputs { } 45 I ns {

See footnotes at end of table.
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1
{tPLH54 :Ea
L

1]

50 =5 pF all outputs

TABLE I. Electrical performance characteristics - Continued.
I | | o T
I Test | Symbol | , Conditions | Limits | Unit [
: ‘ : -55°C ¢ Tg ¢ *125°¢C : Min { Max : :
I I [ T T I T
IDelay from Ig-1I3 [tpHL4q ICL = 50 +5 pF all outputs | | 45 1 ns
Ito OVR | I | ! | |
; o Al
} I T I I } T
Delay from I5-13 ItpuLas | | | 45 | ns
to RAMy and RAHG | -4 I N
: TtpLHgs |1 T II 15 I| ns T
| | |

| 1 T I 1 ] T
IDelay from Ig-Ig ItpHLae | ! I 35 1 ns |
Ito Y3-Yq | | | I ] |
| lEPLH46 | ] I35 ll ns :
I | | | |
(0e1 lton a7 | bolas ins |

elay from Az-A tpuLa7 ns
(1= 2xx) to° ° | AT L1 |
Y3-Yg l|tpLH47 II { } 45 |I ns %
] [ [ [ | ) 1
}eelay from CP to ,tpHL48 : { { 45 } ns }

=Y

3
l 0 ltpLH48 | : } 1% ‘I ns {
| | I
! [ I | | I |
IDelay from CP to ItpyLag | { : 45 = ns {
|F3 f |
‘ [TpLnag | { } e { ns }
| | |
| | | | ! [ I
{De]ay from CP to ItpuLso | : = 45 ‘ ns

c I |

n+t4
| o | R
| ot | L las L |
iDelay from CP to G [t IR = 68 4 ns
|and +PHL51 IR"- 15 ks I R B
| torne: TY3-Yo, T 5 Tns T
| | PEHSL 63 02045 bF a1t outputs R |
| | | I | | |
| o2 | | ias D |
|Delay from CP to It IRy = 110 45 ns
lto F = 0 | 32 fok 2.4 ka I
| ItPLHSZ lCn+4 T 45 Tns T
{ { lCL = 50 5 pF all outputs : { } {
f — IR
{Delay from CP It R = 1400 45 ns
Ito OVR | PHLS3 Rt 300 ka L |
| [tpLH53 IOVR, P | | 45 | ns 1]
t l ‘CL = 50 5 pF all outputs } : { !
: ] WIS
Delay from CP to tpyLsa IR = 1904 4 ns
IRAM3 and RAM, | PHES Rk 2 400 ke | | I |
| T 35 Tns T
| | | [ |
| | { | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

|time

I | T I Limit |
I Test |Symbol | Conditions | BimEs [ Unit |
I | | -55°C < Tg < +125°C } Min ! Max } }
I I | -~
| | T ]
|Delay from CP to ItpyLss IRy = 1900 8 1 ns
103 and 0 | LSS Rk %10 ke T T B
| 1tpLi55 TRA M3 [ [738 1 ns |
} { }C = 90 tg ’pF all outputs I } I {
] I I ! [ I |
I eIay from OE to }tPZLl IEL 3160 } } 30 I ns ‘
| K TEZ7TCL = 50 5 pF all outputs IR
| I
r | ! ! 1 [
|Delay from Ig Itpz 2 16 = 50 5 pF all outputs I [ 35 |ns |
|RAM3 and RAMO | I | | | I
| [T Lo
Ioe1 (s | D3 b |
Delay from Ig to tpzL3 ns
1Q3 and Qg I | | I | |
| P23 ] "
I [ T T 1 I T
IDelay from OF to ltpLzy | I 13 Ins |
IY3-Yy Float | I | | | |
: {tPHll [ T 173 Tns 1
| | | | |
I ] T T | | T
|Delay from Iy to ftpLzz | | i 3 | ns |
IRAM3 and RAM | | | | | |
{F]oat TfEﬁZE“"T T T3 Tns T
I | | | |
ID : 1 ] { I { T
e ay from Ig to ftprzs | | 3¢ 1 ns |
1Q3 and Qg I I I | | |
:f oat Iltsz3 |l r Ir34 s T
| |
| I I T ! [ T
IMinimum clock Tow  ltpyL | I 120 I ns |
Itime | | | | | I
I | I I I I I
I._ T I 1 [ )
{Minimum clock high }tpwH : | j 20 tns |
| | ! |
l I | I | |

1/ These are three-state outputs internally connected to TTL inputs. The tristate condition must be
OFF.

2/ Not more than one output should be shorted at a time. Duration of the short circuit test shall not
exceed 1 second.

12



MIL-M-38510/440C

. 3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. The
JAN" oF "J™ certification mark shall not be used.
3.7 Microcircuit group assignment. The devices covered by this specification

shall be in microcircuit group number 107 {see MIL-M-38510,

3.8

Certification.

appendix E).

Certification in accordance with MIL-M-38510 is not required

by this device.

3.9

Manufacturer eligibility.

To be eligible to supply microcircuits to this

specification,
with MIL-M-38510 for at least one line,

3 manufacturer shall have a manufacturer certification in accordance
not necessarily the line producing the device

type described herein.

groups C and D period 1C
inspections !
¥POA applies to subgroups | and 7 (see 4.,2c).
**Sybgroup 9 is run concurrently with subgroup 7 with a
combined LTPD of 5.

TABLE II. Electrical test requirements.
T T Subgroups (see T
| MIL-STD-883 | tahle I11) |
I test requirements [ CTass S [ CTass B |
| | devices | devices |
T I [ [
{Interim electrical parameters [ 1,7 (1,7
| {(method 5004) | | !
T T | |
|[Final electrical test parameters f1%,2,3,7%, (1*,2,3,7*%,|
| (method 5004) {8,9,10,11 [8,9** |
T [ T I
IGroup A test requirements i1,2,3,7,8, 11,7,8,9%*,|
| {method 5005) 19,10,11 110,11,2,3 |
T I T |
{Group B test requirements [1,2,3,7,8, | MN/A
%7 (method 5005) subgroup 5 19,10,11 | !
[ J T
|Groups C and N end-point electrical 11,2,3,7,8 11,2,3,7,8 |
} parameters (method 5005) | | :
| |
|Additional electrical subgroups for | None | None l
| | |
| | [

4. QUALITY ASSURANCE PROVISIONS

1.1

accordance with MIL-M-38510 and methods 5005 and 5007,

Sampling and inspection.

Sampling and inspection procedures shall be in

as applicable, of MIL-STD-883,

except as modified herein.

4.2

Screening.
and shall be conducted on all devices prior to quality conformance

Screening shall be in accordance with method 5004 of MIL-STD-883,
inspection. The

following additional criteria shall apply:

a.

Burn-in (method 1015 of MIL-STD-883).

(1)
(2) Tp = *+125°C minimum.

Test condition C, using the circuit shown on figure 5, or equivalent.

Interim and final electrical test parameters shall be as specified in table
I1, except interim electrical parameters test prior to burn-in is optional
at the discretion of the manufacturer.

The percent defective allowable (PDA) shall be as srecified in MIL-M-38510.

Constant acceleration in accordance with test condition D of method 2001 of
MIL-STD-883.

13



SEE NOTE |

NOTES:

—

MIL-M-38510/440C

Ey

o —|

e
Inches Millimeters
Ler Min Max Min Max Notes
A .070 115 1.78 2.92
b .017 .023 .43 .58 5
c . 006 .012 .15 .30 5
D 1.030 1.090 26.16 27.69
E .600 .660 15.24 16.76
Eq -— .690 - 17.53 3
e .045 .055 1.14 1.40 4,6
L .250 370 6.35 9.40
L 1.300 1.370 33.02 34,80
Q .020 .060 .51 1.52 2
S .005 -— .13 — 7

B

“f—SEE NOTE 8

1. Index area; a notch or a pin one identification mark shall be Tocated adjacent to

pin one and shall be within the shaded area shown.

shall not be used as a pin one identification mark.

2. Dimension Q shall be measured at the point of exit of the lead from the body.

3. This dimension allows for off-center 1id, meniscus and glass overrun.

4, The basic pin spacing is .050 (1.25 mnm) between centerlines.
shall be located within +.005 (.13 mm) of its exact logitudinal position relative
to pins 1 and 42.

w
)

flat, when lead finish A is applied.

O~
«

Forty spaces.

Applies to all four corners (leads number 1, 21, 22, and 42).
If this configuration is used, no organic or polymeric
materials shall be molded to the top of the package to cover the leads.

Configuration 2 is optional.

FIGURE 1.

Case outline Z (42-lead, 0.6" x 1.0").

14

The manufacturer's identification

Each pin centerline

A1l leads - Increase maximum limit by .003 (.08 mm) measured at the center of the



Case outline Q

I 40 0€
2 39 Y3
3 38 Y2
4 37 Yy
5 36 Yo
6 35 F
7 34 OVR
8 33| Cat4
9 32 G
10 3 f3
1] 30 GND
12 29 Cn
13 28 L4
14 27 s
15 26 '3
16 25 Do
17 24 D1
18 23 02
19 22 03
20 2 Qo
FIGURE 2.

MIL-M-38510/440C

Device type 01

Terminal connections.
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Case outline Z
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MIL-M-38510/440C

DEVICE TYPE 01
. ALU source .
Micro code operands Micro code AL
1, 1, 1, | Octal RS I, 1, I, | Octal | Function Symbol
code code
L L L 0 A Q L L L 0 R Plus S R+S
L L H 1 A B L L H 1 S Minus R S -R
L H L 2 0 Q L H L 2 R Minus S R-S
L H H 3 0 B L H H 3 ROR S RWVS
H L L 4 0 A H L L 4 R AND S R AS
H L H 5 D A H L H 5 R AND S RAS
H H L 6 D Q H H L 6 R EX-OR S RvyS
H H H 7 D 0 H H H 7 R EX-NOR S Ry S
ALU function control.
ALY source operand control.
. RAM Q-REG RAM Q
Micro code runction Function y Shifter Shifter
1 1 1 Octal . .

8 7 6 code Shift Load Shift Load Output RAM0 RAM3 Q0 Q3
L L L 0 X None None F~+Q F X X X X
L L H 1 X None X None F X X X X
L H L 2 None F->B X None A X X X X
L H H 3 None F-B X None F X X X X
H L L 4 Down F/2 ~ B Down Q/2 ~ Q F F0 IN3 QO IN3
H L H 5 Down F/2 » B X None F F0 IN3 Q0 X
H H L 6 Up 2F - B Up 2Q ~ Q F IN0 F3 IN0 Q3
H H H 7 Up 2F - B X None F IN0 F3 X Q3

X = Don't care. Electrically, the shift pin is a TTL input internally connected to a three-state
output which is in the high-impedance state.

B = Register Addressed by B inputs.

Up is toward MSB; Down is toward LSB.

ALU destination control.

FIGURE 4. Truth tables and logic equations.
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DEVICE TYPE 01

IZ]O Octal 0 1 2 3 4 5 6 7
0 I\ Aw
c 1
t 5 Source
4 A,Q A,B 0,Q 0,B 0,A D,A D,Q D,0
a 4 ALY
1 Function
Cn =L A+Q A+B Q B A D+A DH) D
0 R Plus S
Cn = H A+Q+1 A+B+1 Q+1 B+1 A+1 D+A+] D+0+1 D+1
Cn =L Q-A-1 B-A-1 Q-1 B-1 A-1 A-D-1 Q-D-1 -D-1
1 S Minus R
Cn = H Q-A B-A Q B A A-D Q-D -D
Cn =L A-Q-1 A-B-1 -Q-1 -B-1 -A-1 D-A-1 D-Q-1 D-1
2 R Minus S
Cn = H A-Q A-B -Q -B -A D-A D-Q D
3 ROR S AvQ AvB Q B A DvA bv Q D
4 RAND S ANQ AAB 0 0 0 DAA DAQ 0
5 R AND S EAQ AAB Q B A DAA DAQ 0
6 R EX-OR S AY(Q AYB Q B A DYA DY Q D
7 R EX-NOR S AyQ YB Q B [y Dy A DY Q D

+ = Plus; - = Minus; V= OR; A= AND; ¥ = EX-OR

FICURE 4.

Source operand and ALU function matrix.

18

Truth tables and logic equations - Continued.
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Alternate Condition "A"

Case outline (

4»—R—1/\N\r—l =
[Ri »
[r1 5
Rl 4
1»§%¢\Aﬁv—— 5
e TN—AN— 6
1»BlvNﬁJV—— 7
RL A g
C 0—\/\N\,—-R1 9
B Sy Croywen I
C 1R1 11 30 R1 )
1 WA B 29 YV
= 0—;1\/V\/\r—" 13 28 _F'GWM
2 AN 14 27 FRL A~
Bl 15 26 L AAA—
RIAN— 16 25 |RL N—¢
$IAN—| 17 24 (RL A4
BRI 18 23 RL_ A~
R 19 22 L A
LR 20 a1 LRI
NOTES:
1. Cl o= .1 .uF,

2. Rl = 267w 5%, R2 = 4224 +5%,
3. Vgg shall be no less than 4.5 V and no greater than 5.5 V.

FIGURE 5. Static burn-in circuit - Continued.
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Alternate Condition "C"

Case outline 7

115

L
EAA— ——WA=—4
T 42 "\ Rl
—laan—{2 41 ———'V\N—R—I———iy
+Rlaan—3 a0 -l
NC s 39l ¢
RI RI
—N— 5 38 )
———|s 37—t
qr_;;rvwmr— 7 36-——NAJV?;———4
 GETINAS 8 35'-‘V\“r;ﬁ‘“—*'
1»—7;r\ﬁﬁv—— 9 34-——AV\ArET———<
—— " \\— 10 3 —vWW——¢
RI RI
——A N~ 11 22— VW———e¢
NCl 2 31 B¢
¢ R‘. AA |3 30 .__NW_R_Z__‘E
q»lﬂvamr~|4 29——4V\Nrgl——4'
Bl 1s 28Rl ¢
«»—T':—:'wv-— 16 27 ——
—— "N 17 26*'—"\/\1'\f'-'———-1
218 25—wvARl
»-E%vw« 19 24m2:
RI f?)z| 23 %3 R)
—ww——7 AN
NOTES:
1. C1 = .1 uF.
2. Rl = 2679 5%, R2 = 4220 +5%.

3. Vcc shall be no less than 4.5 V and no greater than 5.5V,

FIGURE 5. Static burn-in circuit - Continued,
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1/ Unless otherwise specified, values of terminal conditions are in volts.
2/ This step is a set-up for subsequent tests. (No measurement at this step).

oV

3.
3/ Apply clock as shown at 150 ns minimum after all other inputs are applied T T T.0V
|50 nsl

4/ Ve = 4.5 V and 5.5 V.

2.0V

5/ Apply clock as shown at 150 ns minimum after all other inputs are applied ~T_ 7.8 V
|50 nsl

20
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Group A tests - (subgroups 9, 10, and 11}.

1/2/3/4/

TABLE IIIB.
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See footnotes at end of table.
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Group A tests - (subgroups 9, 10, and 11) - Continued.

1/2/3/4/

TABLE I118.
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Test limits
125°C

Subgroup 10

k)
EC

25

Subgrou

Measurement terminals

1 veri-
| fied

Parameter [ Tnput

verified

Waveform 5/
figure

3,5,7,
28-36

8,9,11,
| 22-25 31-39

ItsHLe

ItsLHe

210

VoL

IVoH

1VOL

1VoH

8,9,11,
8,9,11,

IVOH

7,13,18,
28-36

| 13,18

39
111,16,21,

16-21 |31-39
|
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See footnotes at end of table.
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Group A tests - {suhgroups 9, 10, and 11) - Continued.

1/2/3/4/6/

Measurement terminals

Test limits

| | | ! |
I | | | Case Q T Case 7 | | |
| Symbol | Test |Waveform 5/1 Parameter T Tnput T OQutput T Input | Output ISubgroug 9 [Subgroup 10 lSubgroup IT 1 Unit |
1 | number | figure | verified | veri- | under | veri- | under ITC 25°C iTe = 125 °c ITC 5°C | |
| | | | | fied | test | fied | test | | |
| | | | | | | | IMm T Max T Min f‘%xlwml Max 1 |
[ i | | | i | | | | | | | | | |
] | i | ! | I I I I [ T I I T T
Vg | | ItHHL | 18,9,11, | 13,5,7, | | | | 0.5 | | 0.5 ! |
| | 217 |7 | | 1-4 |31-39 | 33-41 | 28-36 | | | | | | v
IVOH | | TEHLHL | | | | | | | 2.4 | | 2.4 | | |
| | | | | | | | | | | | | 1 | |
T T I T T T I I [ 1 T T T [ i T
Vop | | ItHHL2 | 18,9,11, | 13,5,7, | | | 1 0.5 | | 0.5 | |
| | 218 (. | 1 17-23 131-39 | 14-17 | 28-36 | [ | | | | [ |
IVoH | | ItHLH? | | | i | | | 2.4 | i 2.4 1| | |
| | | | | [ | | | 1 | | | | | |
I I I T T I I ] 1 I I [ | | | |
VoL | | 1tynuLs | 18,9,11, | 13,5,7, | | | 19.5 | 1 0.5 | I
| | 219 [ | | 22-25 131-39 i 19-22 | 28-36 | | | | | | [ |
IVoH | [ 1tHLH3 | 1 | | | | | 2.4 | 1 2.4 4 | |
| | | [ | | | | | | | | | | | |
T I I T I [ | [ T ] ] I | | | T
VoL i | 1tHHL4 | 18,9,11, | 13,5,7, i | | [ 0.5 | | 0.5 | l
| | 220 [ | I 29 |31-39 | | 28-36 | | | | | | |
IYou | | 1tHLHA | | | | | I | 2.4 | | 2.4 | ! |
| | | [ | | | | | | | | | | | [
i i i i |57, | i ' L 1 los | dos 11
IV, | it | 5-7, 111, 1,2, | . .

| o | 221 | i HHLS 112-14, 131-39 | 8-19, 17,28-36 | | | | | | [ |
IVoH | | 1tHLHE 126-38 | 123-25,42| | ] | 2.4 | | 2.4 | |

| | | | | | | | | | | | | | | |
T I I T I [ [ | T T I ] 1 i i |
VoL | | ttHHLG | | 11, | | | | | | 0.5 | | 0.5 |

| i 222 [ | 116-21 | 31-39 | 13-18 17,28-36 | | | | | | " |
1Voy | | ItHLHG i | | | | | f 2.4 | | 2.4 | | |
| i | | | | | | | | | | | | | |
T T I I I I i I I [ | I I | i |
v | I ItHHL7 I I 11, | | | | | 1 0.5 | 10.5 |

| | 223 (I | 18 9 131-39 | 3,5 17,28-36 | | | i | | P |
IVoH | | LtHLH7 | | | | | | I 2.4 | | 2.4 | |

| | | | | | | | | | | | | | | |
1/ Vg¢ = 4.5V and 5.5 V for subgroups 9, 10, and 11.

Where propagation delay tests for suhbgroups 9,

10, and 11 indicate a group of pins and two or more

propa;atlon de]ays are specified for a test, only the readings for the pin{s) with the worst case
minimum and maximum de]ays require recording.

Variables data shall be taken for subgroups 9,
qualification and after process or design changes.

10, and 11, only during initial

Minimum and maximum 1imits for propagation delay tests are used only when taking variables
data. Maximum limit only is used during 100 percent testing.

Figure 7, represents the timing diagrams associated with subgroups 7, 8, 9,

A1l subgroups 9,

39

10, and 11 tests are run concurrently with subgroups 7 and 8.
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A.  THREE-STATE QUTPUTS 5V

2
Ry
Sy
VouT o—o
L 1 K
g
o - 5.0 s Vo —
1
Top ™YoLk

€. OPEN-COLLECTOR OUTPUTS

5V
Ry
S
YouT o—o-t
T"
. 5.0 Yoo L
R = =
Tl
NOTES:

DEVICE TYFE O!
B. NORMAL OUTPUTS
5Y
Ry
Sy
YouT o—o%
R2 CL
Ro= 2.4V ,
2 I — — _
OH
r- 5:0 '8 Vo
1
fo. *Vou/e,
Functlonal Test
Plin Circult Ry R2
RAM A 560 1K
- TRAM A 560 1K
F=0 c 270 -—
Q3 A 560 1K
[ A 560 IK
Fy ) 620 3.9K
G 8 220 (5K
Crd B 360 2.4K
OVR B 470 3K
P 8 470 3X
Yo-3 A 220 IK
in test

1. CL = 50 pF includes scope probe, wiring and stray capacitances without device

fixture.

2. SI’ SZ’ 53 are closed during function tests and all AC tests excépt output enable test.
3. S? and 53 are closed while 52 is open for tPZH test.

3
C

and 82 are closed while 53 is open for tPZL test.
L= 5.0 pF for output disable tests.

FIGURE 6. Switching time test circuit loads.
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CLOCK
15V

ALL OTHER
INPUTS 4::>KEE;V 4;:><<:::::><::

INPUT
UNDER TEST ::><E§" ::>X<:j‘ ;:)Kizgv

tpHLXX

tpLHXX
OUTPUT 6‘\ N
UNDER TEW \O\/DEH €0

NOTE: XX equals 01 through 47.

For tp uxx> tpHLxx”

FIGURE 7. Timing waveforms.
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»1 20NS o towt e
CLOCK ®
1.5V L5V Lsthx 15V #15V
%SHLX
L P
SHLX
t ® 1
ol  lPLHX SLHYTSHLY Lg
130N ] 20N tunLx ™1 {SCHYTSHLY
INPUT UNDER _ sy
TEST >é v Xv
0]
—— {PHLXX 200NS
PLHXX £ 5ONS

OTHER
INPUTS XV

NOTES:
1. For tPHLl&'and oL i

2. For tHHLﬁ_and tHLHL’
3. For tSHLX or ¥ and t

for values.

FIGURE 7.

XX = 48 through 55,
See table I for values.
2,4,5, Y =1,3,6,7,8,9,10,11,12, and 13.

X =1 through 7.

SLHX or ¥* X =

42

See table I for values.

Timing waveforms - Continued.

See table [



MIL-M-38510/440C

4.3 Qualification inspection. Qualification inspection is not required.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.4),

4,4,1 Group A inspection. Group A inspection shall be in accordance with table I
of method 5005 of MIL-.STD-883 and as follows:

a. Electrical test requirements shall be as specified in table II herein.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shail be
omitted.

¢. Variables data shall be recorded and submitted to the qualifying activity

for subgroups 9, 10, and 11 for initial qualifiction and after process or
design changes only.

4.4.2 Group B inspection. Group 3 inspection shall be in accordance with table II
of method bUGE of MIE-STD-883. Electrical test requirements shall be as specified in
table II herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
IIT of method 5005 of MIL-57D-883 and as follows:

a. End-point electrical parameters shall be as specified in table Il herein.
b. Constant acceleration use in test condition D of method 2001 of MIL-STD-883.
c. Steady-state life test (method 1005 of MIL-STD-883) conditions:
(1) Test condition C, using the circuit shown on figure 5, or equivalent.
(2) Tp = +125°C minimum.

{3) Test duration: 1,000 hours except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 of MIL-35TD-883. End-point electrical parameters shall be as specified
in table II herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit
ground terminal. TCurrents given are conventional and positive when flowing into the
referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIT-M-385T0.

6. HNOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
original equipment design applications and logisitic support of existing equipment.
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6.2 Ordering data. The acquisition document should specify the following:

Complete part number (see 1.2).

Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device manufacturer, if applicable.

Requirements for certificate of compliance, if appliicable.

Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying activity,
if applicable.

Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action and reporting of results, if
applicable.

Requirements for product assurance options.

Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and

definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND
LN
¥1c

IN

e e e e e e e e e - Ground zero voltage potential.

e e e e e e e o - oo - Current flowing into an input terminal.
B T Input clamp vo?tage.

m e e e e e - - - oo - Voltage level at an input terminal.

PIN DEFINITIONS

}‘-0—3

85-3

1o-8

Q3 RAM3

Qg RAMy

2)0-3

The four address inputs to the register stack used to select one register
whose contents are displayed tnrough the A-port.

The four address inputs to the register stack used to select one register
whose contents are displayed through the B-port and into which new data
can be written when the clock goes LOW.

The nine instruction control lines used to determine what data sources
will be applied to the ALU (1012), what function the ALU will perform
(I345), and what data is to be deposited in the Q-register or the
register stack (Ig7g).

A shift line at the MSB of the Q register (Q3) and the register stack
{RAM3). Electrically these lines are three-state outputs connected to
TTL inputs internal to the processor. When the destination code on

1678 indicates an up shift (octal 6 or 7) the three-state outputs are
enabled and the MSB of the Q register is available on the Q3 pin and

the MSB of the ALU output is available on the RAM3 pin. Otherwise, the
three-state outputs are OFF (high-impedance) and the pins are
electrically LS-TTL inputs. When the destination code calls for a down
shift, the pins are used as the data inputs to the MSB of the Q register
{octal 4) and RAM {octal 4 or 5).

Shift Tines like Q3 and RAM3, but at the LSB of the Q-register and

RAM. These pins are tied to the y3 and RAM3 pins of the adjacent
device to transfer data between devices for up and down shifts of the
register and ALU data.

Direct data inputs. A four-bit data field which may be selected as one

of the ALU data sources for entering data into the processor, Dy is tne
LSB.
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F3 This output is the most significant (sign) bit of the ALU and can be used
to determine positive or negative results without enabhling the
three-state data outputs. It is noninverted with respect to the sign bit
output Y3.

Yp-3 The four data outputs of the processor. These are three-state output
lines. When enabled, they display either the four outputs of the ALY or
the data on the A-port of the register stack, as determined by the
destination code Ig7yg.

0E Output Enable. When OF is HIGH, the Y outputs are OFF; when DF is LOW,
the Y outputs are active (HIGH or LDW).

P, G The carry generate and propagate outputs of the ALY. These signals are
used for carry-lookahead.

DVR Overflow. This pin is logically the exclusive-OR of the carry-in and
carry-out of the MSB of the ALU. At the most significant end of the
word, this pin indicates that the result of an arithmetic two's
complement operation has overflowed into the sign-bit.

F =0 This is an open collector output which goes HIGH (OFF) if the data on the
four ALU outputs Fp-3 are all LOW. 1In positive logic, it indicates the
result of an ALU operation is zero.

Ch The carry-in to the ALU.
Ch+g The carry-out of the ALU.
cp The clock input of the processor. The register and register stack

outputs change on the clock LOW-to-HIGH transition. The clock LOW time
is internally the write enable to the 16 x 4 RAM which compromises the
"master” latches of the register stack. While the clock is LOW, the
"slave" latches on the RAW outputs are closed, storing the data
previously on the RAM outputs. This allows synchronous master-slave
operation of the register stack.

6.4 Llogistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class 8 (see 1.2.2), lead material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number.

6.5 Functional pattern tests. Table IV is not printed herein because of its
extreme Tength and pattern complexity. The test program output should be nbtained in
a form compatible with test system architecture. The device manufacturer may be
consulted for information on obtaining such output.

6.6 Substitutability. Tha cross-reference information below is presented for the
Cconvenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 2901¢C
6.7 QOrdering guidance. Since the qualification and certification requirements

have been removed from the specification, orders may be placed immediately.

6.8 Changes from previous issue. Asterisks are not used in this revision to

igentify changes with respect to the previous issue, due to the extensiveness of the
changes.,
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